This paper presents a study aiming at characterizing the fatigue crack growth behaviour of the 6082-T6 aluminium alloy using standard CT specimens. The fatigue crack growth threshold is also characterized according to the ASTM E 647 standard. Besides the standard CT specimens with sharp notches, specimens with initial circular notches were also fatigue tested. The threshold stress intensity factor ranges, ΔKth, are compared for the distinct notches under study. The fatigue crack propagation rate in the regime II are obtained using the Paris law. A comparison is made between the CT specimens geometries with distinct notches under consideration. The ΔKth values for the geometry of standard CT specimens present lower values when compared with the geometry of the CT specimens with blunted notches.
Fatigue crack growth behaviour of the 6082-T6 aluminium using CT specimens with distinct notches 
Introduction
The characterization of the fatigue crack propagation rates in metallic materials and aluminum alloys is of high importance. More importantly, the fatigue crack growth rates and threshold values of the stress intensity factor ranges for distinct notches are of primordial importance. Generally the structural details have different geometries, then it becomes necessary to study the fatigue crack growth covering such geometric configurations.
The current study aims at assessing the crack growth behavior of the 6082-T6 aluminium alloy using CT specimens with distinct notch geometries. To this end, the ASTM E 647 standard is used in order to obtain the ΔK th values and the properties of the fatigue crack propagation rates in the regime II, using the Paris law (Paris et al. (1963) ). The mechanical and chemical properties for 6082-T6 aluminum alloy (Moreira et al. (2008 (Moreira et al. ( , 2009 
Material characterization
The 6082 aluminium alloy is very common in Europe and is intended for structural applications including rod, bar and tube profiles. This alloy offers similar physical characteristics compared to the 6061 aluminium alloy (Moreira et al. (2008 (Moreira et al. ( , 2009 ).
The 6082-T6 aluminium alloy is an extruded medium to high strength Al-Mg-Si alloy that contains manganese to increase ductility and toughness. The T6 condition is obtained through artificial ageing at a temperature of approximately 180º.
The chemical composition for the 6082-T6 aluminium alloy is presented in the Table 1 (Moreira et al. (2008 (Moreira et al. ( , 2009 ), which was evaluated by spectrometry using a SPECTROLAB M7 equipment. The mechanical properties of the 6082-T6 aluminium alloy was determined using tensile tests that were performed according to ASTM E8-M. Table 2 shows the mechanical properties, such as the yield, σ yield , and rupture stress, σ rupt , elongation, and the Young's modulus, E. The stress-strain curve representative of the 6082-T6 aluminium alloy was generated using the mean values of the mechanical properties. Figure 1 shows the stress-strain curve from the material under consideration in this study. 
Fatigue crack growth tests

Test procedure for measurement of fatigue crack growth rates
In this study, fatigue crack growth tests were carried out according to the ASTM E647 Standard. This American Standard presents the test method for the measurement of the fatigue crack growth rates. According to the standard, the test method covers the determination of fatigue crack growth rates from near-threshold to K max controlled instability. Results are expressed in terms of the crack-tip stress intensity factor range, ΔK, defined by the theory of linear elasticity.
This standard uses the compact tension specimen, CT, which is a single edge-notch specimen loaded in tension. The geometry of the standard CT specimen is given in Figure 2 . The thickness, B, and width, W, may be varied independently within the following limits, /20≤ ≤ /4. The formulation to determine the stress intensity factor range, ΔK, for the CT geometry is included in the ASTM 647 standard, and shows the following form: The above referred standard suggest that before the effective crack growth measurements, a precracking of the CT specimen is required to provide a sharpened fatigue crack of adequate size and straightness which ensure that the effect of the machined starter notch is removed from the specimen K-calibration and the effects on subsequent crack growth rate data caused by changing crack front shape or precrack load history are eliminated. Crack sizes must be measured on the front and back surfaces of the specimen with increments within 0.10 mm or 0.002W, whichever is greater. If crack sizes measured on front and back surfaces differ by more than 0.25B, the pre-cracking operation is not suitable and subsequent testing would be invalid under this test method.
The K-decreasing procedure for da/dN<10
-8 m/cycle is started by cycling at ΔK and K max level equal to or greater than the terminal precracking values. Subsequently, forces are decreased as the crack grows, and test data are recorded until the lowest ΔK or crack growth rate of interest is achieved. In the K-decreasing test, the value of C is normally negative. These tests are conducted by shedding force, either continuously or by a series of decremental steps, as the crack growths.
In the K-increasing procedure the value C is normally positive. For the standard specimens using the K-increasing procedure, the constant-force-amplitude test will result in a K-increasing test where the C value increases but is always positive.
The experimental crack propagation data relates the crack propagation rate to the stress intensity factor range, using the power law as proposed by Paris and Erdogan (1963) :
where da/dN is the fatigue crack propagation rate, ΔK represents the stress intensity factor range and C and m are material constants. The main result of the fatigue crack propagation tests corresponds to the fatigue crack propagation rates as a function of the stress intensity factor ranges. The fatigue crack propagation rates were determined using the incremental polynomial method, as stated in ASTM E647 standard. This method is based on the adjustment of 2 nd degree polynomials to successive sets of experimental data points which define successive lengths of the crack as a function of the stress intensity factor range. The fatigue crack propagation rate results from the derivative of these 2 nd degree polynomials, which are expressed as a function of the stress intensity factor ranges.
Experimental results
The fatigue crack growth rates behavior were tested in 3mm thick plate of 6028-T6 aluminium alloy according to the ASTM E 647 standard. The experimental tests were carried out on a computer controlled servo-hydraulic MTS 100 kN at a room temperature. The crack propagation was monitored with two traveling microscopes with resolution down to 0.01 mm, using digital rulers (see Figure 3) .
Two different notches in the CT specimens were chosen for the fatigue crack growth analysis. The V notch and curved notch geometries were selected to make this study (see Figure 4) . All the dimensions were consistent with the ASTM E647 standard, differing from each other only in the notches. For each different notch geometry three specimens were considered. All the specimens were tested with a stress R-ratio equal 0.1. Figure 5 represents the specimens for each notch geometry, after the final of the fatigue crack propagation test. Figures 6 and 7 exhibit the fatigue crack propagation rates of the 6028-T6 aluminium alloy, for the two notch geometries tested with stress R-ratio, R=0.1. The scatter level, for the CT geometry with circular notch is higher than observed for the standard CT geometry. Nevertheless, both sets of results show a very good correlation. The threshold values of stress intensity factor range was estimated using the K-decreasing procedure proposed in ASTM E 647 standard. The results are presented in Table 3 and it is possible to observe that the values of ΔK th are higher for the CT geometry with initial circular notch when compared with the results of the standard CT geometry with V notch. Table 4 presents the Paris's law constants determined through a linear regression analysis performed on the experimental data log(da/dN) versus log(ΔK). The experimental results of the crack growth tests, for the two CT geometries under study, exhibit similar values, resulting similar Paris's law constants.
Despite the two types of CT geometries resulted in similar fatigue crack growth rates in the fatigue crack propagation regime II, the fatigue crack propagation thresholds resulted significantly distinct between the two types of CT specimens investigated in this work. The circular notch CT specimen resulted in significantly higher crack propagation threshold. 
Conclusions
The study aimed at characterizing the fatigue crack propagation rates behavior of the 6028-T6 aluminum alloy using for this purpose two distinct configurations of notches (sharp and curved notches). The configuration of the notch appears to have an important effect in the estimation of the ΔK th , the round notch resulting in higher value of stress threshold. The K-decreasing procedure of the ASTM E 647 standard demonstrated to be efficient in determination of ΔK th . The constants of the Paris law are similar for the two CT geometries studied, such as expected.
